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率659 MPa，ポアソン比0.3）を使用した．Cupは，






































































　　　　10°：40.4 N/m，20°：23.5 N/m， 
　　　　30°：13.9 N/m，40°：7.4 N/m
　　・フィンが有る場合 
















　　　　１mm：15.6 N/m，２mm：9.6 N/m， 
　　　　３mm：9.4 N/m，６mm：6.8 N/m， 
　　　　９mm：10.2 N/m
　　・フィンが有る場合
　　　　１mm：60.0 N/m，２mm：33.2 N/m， 
接触率（%）
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　本研究では porous coating 処理がされていな
いため，プレスフィットをしっかりしていれば
実験結果よりも最大トルクの増加が予想され， 
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Mechanical analysis of contact pressure of  
Screwless uncemented cup bearings
Toyohiro KAWAMOTO，Yoshifumi NANBA，Norifumi UMEHARA， 
Yoshiaki MIYAKE，Shuro　FURUICHI，Shigeru MITANI
Department of Orthopedic Surgery, Kawasaki Medical School, 577 Matsushima, Kurashiki, 701-0192, Japan 
ABSTRACT   In order to achieve stable initial fixation of a screwless cup in cementless total 
hip arthroplasty (THA), the initial fixation strength has to be assured at a high torque value on 
initial rotation, and demonstrating a high range and an appropriate contact area distribution is 
considered important. To date, there have been few reports discussing the quantitative analysis 
of how much the contact surface area of the cup has to decrease before the fixation strength of 
a press-fit cup is affected.
   In the present study, the contact surface area of the sliding portion of the cup was varied, 
and this contact surface area was varied in order to conduct comparison testing of mechanical 
properties, to see whether there was any impact caused by the presence or absence of fins. 
Bone models were prepared presuming the hardness of actual human acetabula, and their 
mechanical properties were tested. After performing 1-mm underreaming so that the entire 
rim of the cup was in contact, taking into consideration possible effects from the presence or 
absence of bone defects caused by acetabular aplasia, bone defect models were cut so that 
the cup protruded beyond the rim of the acetabular cartridge and angles of 10 °, 20 °, 30 °
and 40° were created, and, presuming re-reaming with respect to the acetabula during surgery, 
models with 1-, 2-, 3-, 6-, and 9-mm eccentricity were tested. With the bone defect models, the 
contact surface area decreased (10°, 94.4%; 20°, 88.9%; 30°, 83.3% and 40°, 78.6%), while in 
the eccentricity models, the contact surface area increased again at eccentricities of 6 mm or 
more (1mm, 60.4%;2mm, 56.7%; 3 mm, 56.2%; 6 mm, 57.8%; and 9 mm, 60.4%). In the models 
with fins, the maximum torque values were as follows: 0°, 60.1 N/m; 10°, 58.8 N/m; 20°, 50.2 
N/m; 30°, 25.3 N/m and 40°, 17.4N/m. In the models without fins, the values were as follows: 
0°, 46.2 N/m; 10°, 40.4 N/m; 20°, 23.5 N/m; 30°, 13.9 N/m and 40°, 7.4N/m. There was an 
extreme decrease in the rotational torque value at 30 ° or more, compared to that at 20 °. In 
models in which eccentricity was applied, at 2 mm or more, when it is difficult for the fins to 
engage, there was an extreme decrease in the rotational torque. In conclusion, the decrease in 
the contact surface area between the cup and bone and the reduced engagement of the fins 
strongly affected the decrease in rotational force. (Accepted on July 28, 2016)
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